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PREFMIE 



This manual is a supplement to the SPERRY UTS 4000 CP/M Plus Prograrmier' s 
Guide y UP-9B49, and contains programming information for the SPERRY Universal 
Termincil System 30 (UTS 30) CP/M Plus*. This manual does not describe basic 
UTS 30 or CP/M Plus operating characteristics; it is designed for experienced 
programmers who are writing applications software in the CP/M Plus environment. 

This book is organized into the following chapters: 

Chapter 1. A review of UTS 30 CP/M Plus software and 

hardware characteristics and operating 
components . 

Chapter 2. A description of UTS 30 CP/M Plus screen 

functions . 

Chapter 3. A description of UTS 30 hardware and 

communications characteristics for CP/M 
Plus applications programming. 

Chapter 4. A description of UTS 30 CP/M Plus interrupt 

interface information. 

Chapter 5. A description of I/O port bit definitions. 

This manual assumes that you are already familiar with CP/M Plus and that you 
have tne following CP/M Plus documentation available for review or reference. 

o SPERRY UTS 4000 CP/M Plus User's Guide, UP--9847 

o SPERRY UTS 30 CP/M Plus User's Guide Supplement, UP-10696 

o SPERRY UTS 4000 CP/M Plus Programmer's Guide, UP-9849 

o SPERRY UTS 4000 CP/M Plus Programmer's Utilities Guide, UP-9848 

o SPERRY UTS 4000 CP/M Plus Symbolic Instruction Debugger (SID) Reference 
Manual, UP-9844 

o SPERRY UTS 4000 CP/M Plus Symbolic Instruction Debugger (SID) Command 
Summary, UP-9867 



*CP/M Plus is a trademark of 



Digital Research, Incorporated. 
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1. INTEKXXX^ION 



This chapter provides an overview of the CP/M Plus operating system with an 
emphasis on specific features of the SPERRY UTS 30 CP/M Plus applications 
proy ramming environment. 

Refer to the UTS 4000 prograimer ' s guide, UP-9849, for a complete discussion 
of the components of the CP/M Plus operating system. The programmer's guide 
also provides a detailed description of each operating system function and an 
explanation of tiie use of CP/M Plus to perform various I/O and disk management 
functions . 

This manual discusses tiie Basic Input/Output System (BIOS) of the CP/M Plus 
operatirxj system and includes the following information: UTS 30 hardware and 
communications characteristics, screen message functions, interrupt interface 
infomation, and I/O port definitions in CP/M Plus mode. 



1.1. CP/M vujs sosrmiSE wssam 

The SPERRY UTS 30 CP/M Plus system provides a wide variety of CP/M-based 
software packages that allow you to use numerous computer program development 
languages as well as utilities for the creation, storage, and editing of 
application programs. 

'Ihe standard CP/M Plus utilities include the following features: 

o File transfer between peripherals 

o Unattended batch processing 

o A string-oriented text editor 

o An * Intel-compatible 8080 assembler 

o A hexadecimal display of file contents 

o Time and date stamping 

o Password protection 



* Intel is a registered trademark of Intel Corporation. 
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The SPERRY UTS 30 hardware provides additional utilities for the following 
features : 

o Diskette preparation and copying 

o Configuration of UTS 30 peripheral devices for use with CP/M Plus 
o Generation and loading of limited graphics and custom character sets 
o Keassigmient of default keyboard functions 

The UTS 30 nardware requirements necessary to use CP/M Plus software are 
discussed in the following paragraphs. 

1.2. U'fS 30 CP/H PUIS HARDNARE RBQUIKEHE2ITS 

The following hardware must be installed for SPERRY UTS 30 CP/M Plus system 
operation: 

o A programmable UTS 30 terminal 

o An 8439 double-sided diskette subsystan with at least one drive 

o The optional loadable character set hardware (if custom character sets 
are to be generated and loaded) 

The following SPERRY printers are supported with the UTS 30 CP/M Plus system: 

o The 0797 serial dot matrix printer 

o The 0798 serial dot matrix printer 

Q The Model 15 serial dot matrix printer 

o The Model 25 serial dot matrix printer 

o The Model 31 correspondence quality printer 

o The Model 35 graphics printer 

Instructions on configuration of peripheral devices for use with CP/M Plus are 
provided in the UTS 30 CP/M Plus user's guide supplement, UP-10696. The 
following paragraphs provide an overview of the interaction between the UTS 
30 nardware conponents and the CP/M Plus operating system components. 
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2. CP/M PUIS SCREEN FUNCTIONS 



2.1. IMTRODUCn'ION 

This chapter provides SPERRY escape sequences and ANSI (American National 
Standards Institute) sequences used for UTS 30 CP/M Plus screen function 
progrcunming applications. The following screen information and functions are 
discussed: 

o Cursor positioning sequences 
o Basic screen control functions 
o Special emphasis functions 

The following paragraphs review the major differences between the escape and 
ANSI sequences and the use of each sequence. For additional information on 
cursor positioning and screen control escape and ANSI sequences, refer to 
impend ix A. Appendix B defines the various elements used within the escape 
and ANSI sequences. 



2.1.1. Escape vs. ANSI Sequences 

The ANSI sequences (CSI sequences) are an industry standard code, whereas the 
escape sequences are specific Sperry codes. Although these sequences can be 
used interchangeably in many instances, the ANSI sequences are more specific 
and flexible. For example the escape sequence ESC A is used to scan up one 
line at a time. In contrast, the ANSI sequence CSI Pn A can be used to scan 
up as mciny lines as is specified for the parameter Pn. 



2. 1.2. Screen Display Format 

The standard CP/M Plus screen display format is 24 rows by 80 columns, for a 
total of 1920 character positions. A 25th row is used to display status 
messages, keyboard character set names, and CRT character font names. (Refer 
to Section 2.5 for escape codes that allow you to access the status line.) 
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Characters received from the keyboard are evaluated by the CP/M Plus systonti 
console cooinand processor (OCP) or by a user program. The terminal places a 
character on the screen at the position occupied by the cursor, and the cursor 
is then advanced one position. Each position is uniquely addressable. 



2.2. CURSOR POSITIONING 

All text transmitted to the terminal from the CP/M Plus system GCP or from a 
user program is placed on the screen starting at the designated cursor 
position. The cursor positioning sequences are discussed in the following 
paragraphs • 



2.2.1. Direct Cursor Address Sequence 

The direct cursor address sequence allows you to position the cursor directly 
at any specified point on the screen according to row and column coordinates. 
Appendix C contains a row and column grid for direct cursor positioning. 

BSC Y EC PC — This escape sequence positions the cursor at the row and 
column codes represented by Pr and Pc. (Refer to Appendix C for row and colonn 
grids for direct cursor positionir^.) The codes are derived from the ASCII 
character code representations of hexadecimal numbers 20 through 6F. (Refer to 
the ASCII chart in Appendix E.) 

CSI Py;Ex H or CSI Py; Px f — These ANSI sequences position the cursor at the 
horizontal row (y) and vertical column (x) specified by Py and Px (Appendix 
C) . Py and Px are the actual decimal coordinates of the row and column 
positions. (Refer to Appendix B for definitions of the elements of the ANSI 
sequences.) 



2.2.2. Oursor-to-Hooae 

ESC H — This escape code moves the cursor to the home position, the first 
character position of the first line in the upper-left corner of the screen 
(row 1, column 1) . 

CSI U — This ANSI code moves the cursor to the home position. 



2.2.3. Oursor Return 

GR — This code returns the cursor to the first character on the current line. 
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2.2.4. Itevecse Line Eieed 

ESC I — This escape code moves the cursor up one line in the same column. If 
the cursor is at the top margin, an insert line function is performed. 



2.2.5. Line Feed 

LP — This code moves the cursor down one line in the same column. 



2.2.6. Scan Up 

ESC A — This escape code moves the cursor up one line in the same column. 

CSI Pn A — This ANSI code moves the cursor upward within the same column. 
The number of lines moved is determined by the parameter Pn. If the parameter 
is 0 or 1, the cursor moves one line upward. If the parameter value is n, the 
cursor moves n lines upward. If no parameter value is specified, a default 
value of 1 is assumed. 



2.2.7. Scan LX>wn 

ESC B — This escape code moves the cursor down one line in the same column. 

CSI fti B — This ANSI code moves the cursor downward within the same column. 
The number of lines moved is determined by the parameter Pn. If the parameter 
value is 0 or 1, the cursor moves one line downward. If the parameter value 
is n, the cursor moves n lines downward. If no parameter value is specified, 
a default value of 1 is assumed. 



2.2.8. Scan Right 

ESC C — This escape code moves the cursor one character position to the 
right. If the cursor is in the last position of a line, it moves to the first 
character position of the following line. If the cursor is in the last 
position of the last line, the screen is scrolled up one line and the cursor 
is moved to the first position of the last new line. 

CSI Pn C — This ANSI code moves the cursor to the right. The distance moved 
is determined by the parameter Pn. A parameter value of n moves the cursor n 
positions to the right. If the parameter moves the cursor past the end of a 
line, the cursor moves to the first character position of the next line and 
continues to the right until the cursor has moved a total of n spaces. If no 
parameter value is specified, a default value of 1 is assumed. 
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2.2.9. Scan Left 

ESC D — This escape code moves the cursor one character position to the 
left. If the cursor is in the first position of a line, it moves to the last 
character position of the previous line. If the cursor is in the first 
position of the first line, the screen is scrolled down one line and the 
cursor is moved to the last position of the new first line. 

CSI Ri D — This ANSI code moves the cursor to the left. The distance moved 
is determined by the parameter Pn. If the parameter moves the cursor past 
the beginning of a line, the cursor moves to the last character position of 
the previous line and continues to the left until the cursor has moved a total 
of n spaces. If no parameter value is specified, a default value of 1 is 
assumed . 



2.3. BASIC SCREEN COtsKBOL FUNCn^ICNS 

CP/M Plus provides the user with many types of screen control capabilities. 
The screen control function codes presented in the following paragraphs allow 
you to clear various portions of your screen, and to insert and delete lines 
and characters. 



2.3.1. Clear Screen 

ESC E — This escape code erases the entire screen, resets the scroll range to 
lines 1 through 24, and places the cursor in the home position. 



2.3.2. Clear in Screen 

ESC J — This escape code erases all characters from the cursor (including the 
cursor position) to the end of the screen, 

CSI Ki J — This ANSI code erases all or some of the characters in the display 
according to the parameter Pn. The default value for Pn is 1. 



Pn Value Meaning 



0 



Erases from the cursor to the end of the line, 
including the cursor position. 



1 



Erases from the beginning of the line to the 
cursor, including the cursor position. 



2 



Erases the display; all lines are erased and 
the cursor does not move. 
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2. 3.3. Clear in Line 

liSC K — This escape code erases from the cursor (including the cursor 
position) to the end of the line. 

GSI Pn K — This ANSI code erases sane or all characters in the current line 
according to the parameter Pn, as follows. The default value for Pn is 1. 



Pn Value Meaning 

0 Erases from the cursor to the end of the line, 

including the cursor position. 

1 Erases from the beginning of the line to the 

cursor, including the cursor position. 

2 Erases the entire line; the cursor does not 

move. 



2.3.4. Delete Line 

ESC L — This escape code deletes the line that the cursor is in, moves the 
following lines up one line, and adds a blank line at line 24. 

CSI Pn M — This ANSI code deletes the line that the cursor is in, moves the 
following lines up one line, and adds a blank line at line 24. If Pn is 
greater than 1, the procedure is repeated Pn times. Otherwise, the procedure 
is executed only once. The default value for Pn is 1. 



2.3.5. Delete Oiaracter 

EfiC M — This escape code deletes the character at the cursor position, shifts 
existing text to the right of tne cursor (on the cursor line) one position to 
the left, and adds a blank cnaracter at column position 80 of the current line, 

GSI Ri P — This ANSI code deletes the character at the cursor position, 
shifts existing text to the right of the cursor (on the cursor line) to the 
left, and adds blank characters at the end of the line. If Pn is greater than 
1, the procedure is repeated Pn times. Otherwise, the procedure is executed 
only once. The default value for Pn is 1. 
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2.3.6. Insert Line 

ESC N — This escape code inserts a new blank line by moving the line that the 
cursor is in, and all following lines, down one line, The cursor is moved to 
the beginning of the new blank line. 

CSI Pn L — This ANSI code inserts a new blank line by moving the line that 
tne cursor is in, and all following lines, down one line. If Pn is greater 
than 1, the procedure is repeated Pn times. The cursor is moved to the 
beginning of the new blank line. The default value for Pn is 1. 



2.3.7. Insert Character 

ESC 0 — This escape code inserts a blank character at the cursor position by 
shifting existing text on the current line one character position to the 
right. The cursor does not move. 

CSI Pn ^ — This MSI code inserts one or more blank characters at the cursor 
position by shifting existing text on the current line one character position 
to the right. If Pn is greater than 1, existing text is shifted Pn character- 
positions to the right, and the cursor does not move. As each blank is 
inserted, the character at the end of the current line is lost. If Pn is not 
greater than 1, only one blank space is inserted, as in ESC 0. The default 
value for Pn is 1. 



2.4. SPHCIAL EMPHASIS FUNCTIONS 

The character sequences described in this section can be used to transmit 
special emphasis characters to the screen. The emphasis functions can be sent 
separately, or in combination with each other. 



2.4.1. Normal Display 

ESC P (§, ESC CSI O m, or CSI m — These escape and ANSI sequences place a 
bright character on a dark background. 



2 .4 .2. tteverse-Video Display 

ESC P H or CSI 7 m — These escape and ANSI sequences place an underline 
beneath a character. The underline is the full width of the character and 
connects with adjacent underlines to form a continuous line. 
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2.4.3. UnieEline 

ESC P B or CSX 4 m — These sequences place an underline beneath a character. 
The underline is the full width of the character and connects with adjacent 
underlines to form a continuous line. 



2.4.4. Striioe-through 

ESC P D or CSX 21 m — These sequences place a horizontal line through the 
middle of a character. The strike- through is the full width of the character 
and connects with adjacent strike-throughs to form a continuous line. 



2.4.5. Ooluoon Separator 

ESC P P or CSX 20 m — These sequences place a vertical line to the left of a 
character. This line is the full length of the character. A continuous 
vertical line can be created by using column separators in the same column of 
the following lines. 



2.4.6. EliDk 

ESC P I or CSI 5 m — These sequences place a blinking character on the 
backy round. 



2.4.7. Oombininj Special Emphasis 

ESC P <eoDpliasis> — This escape sequence is used for both single emphasis and 
for combining special emphasis. The <emphasis> is represented by an ASCII 
character or hexadecimal code. Refer to Table D-1 in impend ix D for a 
complete list of the ASCII/ hexadecimal/ and binary codes associated with each 
possible sequence, 

CSX Pl;...;Pnm — This ANSI sequence uses a list of the decimal codes for 
each of the single emphasis functions described in the previous section. The 
numeric parameters PI to Pn can be substituted for one or more of the 
following codes: 

0 = no emphasis 

4 = underline 

5 = blink 

7 = reverse video 

20 = column separator 

21 = strike- through 

MOVE: Each code is separated by semi-colons as delimiters. 
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2.4.8. Ghanging Sjpecial Emphasis 

You can change any special emphasis by sending a new emphasis sequence to the 
terminal, or you can send one of the following escape sequences: 

ESC a <empiiasis> — This escape sequence will set a specified em^asis. 

ESC b <enijXiasis> — This escape sequence will clear a specified emphasis. 

Replace the <6mi^asis> parameter with the one-byte binary code that represents 
the desired emphasis. Figure 2-1 illustrates the use of the eight-bit binary 
code. Refer to Appendix D for the binary codes for each type of special 
emphasis. 

IsKmS: The ESC P @, ESC Q m, and CSI 0 m sequences clear all special emphasis 
functions. No other escape codes are necessary. 



2.4.9. Expanded S^pecial Enipiiasis B/tse 

The example in Figure 2-1 shows the escape code used for combining a column 
separator and an underline (ESC P R) . The ASCII and hexadecimal codes shown 
are determined by the status of the eight bits in the one-byte binary code. 
Each bit is assigned a function. A bit set to one enables, or changes, an 
emphasis; a bit set to zero disables the corresponding emphasis (or leaves it 
unchanged) . 



Escape Code Example — ESC P R 



ASCII Character Hex Code Binary Code Meaning 



R 52 01010010 Column separator 

and underline 

Bit Definitions for ESC P R 



Bit 76543210 



Bit 

Setting 01010010 

Underline 

Strike- through 

Reverse video 

. Column separator 

Blink 



Figure 2-1. Example of an Expanded Special Emphasis Byte 
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MXrK: In the oinary representation of all ASCII special emphasis characters, 
Dit 7 is always 0 and bit 6 is always 1. 



2.5. ai-HER soman FUNCTIONS 

The following functions are additional Sperry escape sequences available with 
the UTS 30. 



2.5.I. Cursor Disable 

ESC R — This escape code turns off the cursor. If the cursor is already 
turned off, the sequence has no effect. 



2.5.2. Cursor Hkiable 

ESC S — This escape code turns on the cursor. If the cursor is already 
turned on, the sequence has no effect. 

2.5.3. Save Cursor Position 

ESC W — This escape code saves the current cursor position. 



2. 5. 4. Hestore Cursor to Last Saved Position 

ESC X — This escape code restores the cursor to the last saved cursor 
position. The code has no effect if a save escape sequence was not 
previously sent to ti:ie terminal. A restore sequence repeatedly restores the 
same save sequence until another save sequence is sent to the terminal. 



2. 5. 5. Screen Alignment Display 

ESC T — This escape code fills 
screen focus and aliyrment. 

2.5.6. Set Top and Bottom Margins 



the entire screen witli uppercase E's for 



ESC Pt Pb — This escape code sets the top and bottom margins to define the 
scrolling region. The first parameter (Pt) is the ASCII character row code 
that represents the first line in the scrolling region; the second parameter 
(Pb) is the ASCII character row code that represents the bottom line in the 
scrolling region. (Refer to Appendix C for character position assignments.) 
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The minimum allowable size of the scroll iiKj region is two lines. In other 
words, the top margin must be less tiian the bottom margin. The cursor is 
always placed in the first position of the scroll area. 

2.5.7. Reset Top and Bottxm Margins 

ESC V — This escape code resets the top margin to 1 and the bottom margin to 
24. The cursor is placed in the heme position. 



2.5.8. Clear Status Line 

ESC \ — This escape code blanks out the first 40 positions on the 25th line 
(t'ne status line) • The status line always appears in the original foreground 
and background configuration, regardless of the special emphasis changes made 
in lines 1 through 24. 



2.5.9. Enter Data on Status Line 

ESC ] — This escape code enters characters (up to 40) on the status line, 
starting in column 1. The previous cursor position is saved, so that when you 
enter a carriage return, or when the 40th character on the status line is 
received by the terminal, the cursor is returned to its saved position. 



2.6.0. Select Alternate Character Set 

ESC F — This escape code initiates the alternate character set. (Refer to 
the UTS 30 CP/M Plus user's guide supplement, UP-10696, for information on 
alternate c'naracter sets.) ESC F automatically disables strike- through if it 
is set, but saves the strike- through status in memory. The previous status of 
the strike- through emphasis can then be restored with the ESC d code. 



2.6.1. i&etiim to Standard Character Set 

ESC d — This escape code can only be used after an ESC F has been sent. ESC d 
returns you to the standard character set and restores the previous strike- 
tiirough em£*iasis, if it was set and saved with the ESC F code. 

ESC G — This escape code can only be used after an ESC F has been sent. ESC d 
returns you to the standard character set without restoring strike- through 
anphasis, if it was set and saved with the ESC F code. If you want to use 
strike- through after ESC G, use the appropriate special emjAiasis code. 
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3. HARDN2^ MD OOHMONICATIONS OfARaCTERISriCS 



3.1. INTk^miCTiai 

This chapter surmiarizes the UTS 30 hardv^ere and communications characteristics 
necessary for CP/M Plus applications prograinning • The following information 
is discussed: 

o UTS 30 hardware specifications 

o UTS 30 memory configuration specifications 

o UTS 30 communications specifications 

o Auxiliary RS-232 synchronous interface 



3.2. U£S 30 tfiVRDNMOS SPBCIFIC2VTI0NS 

i^^any aspects of the CP/M Plus implonentation are dependent on specific 
hardware characteristics of the UTS 30 terminal. Table 3-1 provides a suntnary 
of UTS 30 nardware functions and specifications. The table is designed as a 
reference list only. 



Table 3-1. Ul'S 30 Hardware Specifications Sutrmary (Part 1 of 2) 



£tDx;tion 


Specification 


Microprocessor 
Memory 


Z80 CPU (2892668), 4.000 MHz clock 
No-wait states for local memory 
Vectored interrupts for peripherals 
Reset or parity-generated NMI 

*128K RAM accessed via address-dependent 

pages 

8K ROM overlay 

256 nibbles non- volatile RAM 

Loadable 512-character generator with all 

10 X 16 dots addressable 



*These specifications are discussed in subsequent sections of this chapter. 
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Table 3-1. UTS 30 Hardware Specifications Summary (Part 2 of 2) 



Fdnction 


Specification 


Display memory 


24 addressable 80-character rows that can 
be located anyv^ere in manory 
o— oxL. reacvwriue rcscjisuer ror cnaracuer 
attribute manipulation 


n 1 ci til ?i'\7 ;4'l"i"'ri'hn +"faQ 


/ VXiaUCtX ^llCli.CtV^ Utrl. CtUUi. XjiJUUCSiS J.V^X CCl^ll 

Character of the display 


Display format 


80 columns by 25 lines 

Standard characters — 7 by 9 in a 10 by 

15 character matrix 


Indicators 


Display separator (dotted horizontal line) 
Audio alarm with programmable frequency 


Peripheral LSI 


*78530 (2893610) serial communications 

controller (SOC) 
*MK3801 (2893942) serial/timer/interrupts 

(STI) 

HD6845 (2893939) CRT controller 


Peripherals 


Serial interface keyboard 
*Serial communications channel 
-full duplex 

-asynchronous or synchronous 
— terroinax muxcipiexer duuu reet max 
-direct connect 200 feet max 
-baud rates to 19. 2K baud 

-one for full PC board (graphics) 

-two for small features 

*Auxiliary RS-232 (DCE end) , up to 9600 

baud async, full duplex 

RS-232 standard DCE pinout subset 


Keylock 


3-position keylock input for terminal and 
parameter locking 



*These specifications are discussed in subsequent sections of this chapter. 
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3.3. USS 30 mmsSL C:»liE*iaiRATION S»aCIFICATIONS 

The main mecnory consists of 128K bytes of dynamic RAM. The Central Processing 
Unit (CPU) has access to all 128K of memory in a page-swapping scheme. The 
memory is divided into a system bank and a transient program area bank. "The 
memory paging is controlled by CP/M Plus and is not accessible to a user 
program. Refer to the UTS 4000 CP/M Plus programmer's guide, UP-9849, for 
more information on CP/M Plus memory configuration specifications. 



3.4. UTS 30 (XmUNICATIONS SPBCIFICATIONS 

Host communications functions are supported by serial canmunications 
controller (SCC) and serial/ timer/ interrupt (STI) integrated circuits (ICs) . 
Three types of serial coninunications are supported: modem communications, 
terminal multiplexer, and direct connect. 



3.4.1. tieoeivers and Dcivers 

There are two basic types of receivers: differential line receivers, and lower 
grade RS-232 receivers. 

The critical lines (receive data, transmit and receive clock, and clear- to- 
send B and A) are serviced by differential line receivers to reduce noise and 
improve sensitivity for terminal multiplexer operations. The differential 
receivers are not biased so tnat a float results in an indeterminate output. 

Tne rest of the signals are lower grade RS-232 receivers. The RS-232 
receivers bias the signals to the off state, even though some noise 
susceptibil ity ex ists . 

Ail of the drivers, except the transmit data driver, are RS-232. The transmit 
data driver is assisted to improve capacitive drive capability for long 
distances on a multiplexer connection. 

Direct connect is achieved by switching drivers onto the transmit and receive 
clock lines via a mechanical relay. The direct connect drivers do not have 
extensive drive capability, but should handle 1000 feet of shielded cable. 
The interface is specified at 200 feet. Longer distances may be permitted 
in some cases, but it may not operate with an adequate error rate unless the 
baud rate is reduced. 
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3.4.2* Serial Oammunications 

The serial communications controller (SCC) is a flexible device, similar to 
the Z80 SIO used on the UTS 20 and UTS 40, but with added capabilities. 
(Refer to Ziiog Corporation vendor literature for additional information.) 
The sex: integrated circuit (IC) uses channel A for host ccranunications . 

The serial/ timer/ interrupt (STI) uses channel B of the SCC to handle the 
serial keyboard data. The contnunications section of the STI handles the 
auxiliary RS-232 interface for devices. 

Wys&i Because the SCC and STI ICs form an intimate peripheral control group, 
they are discussed concurrently in the following section on modem 
cQctmunications . Where reasonable, signals that interface to the ICs are 
titled by the IC pin name; while the actual details of the manipulation of 
the pins and signals are defined in the specification for that particular IC. 



3. 4 .3. Modem ComiuDications Osrerview 

i^st of the modan communications functions are handled by the SCC channel A. 
The SCC operates in synchronous or asynchronous mode. The following 
considerations should be noted. 

o When asynchronous mode is used, the internal baud rate generator is used, 
o The "basic clock frequency is 4.00 MHz. 

o 'Ihe internal receiver divider should be set to the highest value consistent 
with the baud rate generator. 

o The maximum asychronous baud rate is 19. 2K, achieved by setting the baud 
rate generator to divide by 13 and the receiver to divide by 16. The 
small frequency error is of little consequence. 

o A division by 16 can result in higher error rates than 32 or 64. 



3.4.4. Modem OoooiuiiicatioEis Signals 

Modem communications signals are supported via the communications cables 
(features F8209, F8201, and F8211) , and are discussed in the following 
paragraphs • 
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Tranaait tx> Host — The transmit data signal, CCIT£-103, is routed to the SC!C 
TxDA pin 15, Depending upon whether the mode is synchronous or asynchronous, 
the clock can be programmed to come from the host modem or internally. 



ileceive from Host — The receive data signal, CX;iTT-104, is routed to the SCC 
RxDA pin 13, 



iRequest-to-Send — The Request- to- send (RTS) signal, (XITT-IOS, is routed to 
the SCC RTSA pin 17. 



Clear-to-Seni — The clear- to-send (CTS) signal, OCITT-106, is routed to the 
conmunications status register port 41, bit 0. The register must be strobed 
by an I/O read or write of port 42. The status is then read via I/O port 41. 
CTS is also routed to STI interrupt 5. 



Carrier Detect — The carrier detect (CD) signal, OCITT-109, is routed to the 
communications status register port 42, bit 1. This line (CD) is logically 
ORed with CTS and routed through a 30 microsecond delay. This delay generates 
a high true input at the STI interrupt 7 (pin 15) input. Thus, 30 
microseconds after the assertion of CTS or CD, an interrupt occurs. 

The delay also strobes the register at port 42, latching all the bits. This 
interrupt function is used primarily for terminal multiplexer handshaking, but 
can also serve modem operation. A positive interrupt at STI interrupt 7 
occurs when CD or CTS asserts (after 30 microseconds) ; a negative interrupt 7 
occurs when CD and CTS negate (with negligible delay, the 30 microsecond delay 
does not operate on negation) . 



Data-Set-RBady — The data-set-ready signal, GCITT-107, is routed to input 
port 42, bit 7. 



Transoiit dock — The transmit clock signal, OCITT-114, is routed to the SCC 
TRxCA pin 14. This is a bidirectional line. When in the input mode, it 
receives the timing for transmit data. It is used in the output mode for 
direct connect mode, and generates both tranamsit and receive clocks. This 
line is XORed with the output of I/O port 49, bit 3, for use with the RS-232/ 
V.24 test adapter 2826629. 

The clocks generated for direct connect mode are out of phase and are used for 
ioopback with the test adapter. The clock must be inverted via I/O port 49, 
bit 3, in order to generate the proper clock polarity at the SCC. 
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Raoeive dock — The receive clock signal, aciTT-115, is routed to the SCC 
RTxGA pin 12. "When in direct connect mode, this line is driven indirectly by 
the TRxCA pin. 



Data a3emiinal Keady ~ The data terminal ready (DTR) signal, C5CITT-108.2, is 
routed to I/O port 49, bit 4. This port bit also turns on an amber light, 
visible from outside the terminal, that indicates the terminal is 
operational. Turning off the line will extinguish the light and make the 
operator aware of a fault condition. This bit and all bits in the port are 
reset when any reset occurs; therefore, DTR is negated by the reset switch, 
and SQcne modems are disconnected. The DTR signal also goes to the DTR timer. 
The timer is not activated until DTR is asserted and port 49, bit 3, is equal. 

V^en these conditions are met, the timer remains set for 128 cycles of the 
vertical synchronous from tne CRTC; then asserts at the CTS A pin on the SCC 
and inhibits U£R, the light, and RTS A. The timer is retriggered, or kept 
running, by any interrupt acknowledge by the CPU (lORQ-Ml cycle) that prevents 
timeout. This system provides for the event that the microcode ceases to 
function when operating in an interrupt envirora\ent, and the DTR is asserted. 

iyiicrocode should provide a timer that prevents the RTS and DTR lines from 
"being active too long, and locking up the communication system or the 
telephone line. The DTR timer is provided to back up the microcode timer. 
The DTR timer does not function if port 9, bits 3 or 4, are negated; or if the 
CRTC is not generating synchronous pulses. The CRTC must be activated (and 
vertical synchronous generated) when DTR is asserted and the timer is 
required. 



Ring Indicator ~ The ring indicator (RI) signal, OCITT-125, is routed to the 
STI interrupt 0. This interrupt should be enabled only when RI is expected, 
since modems and other equipment generate spurious signals on this line. 



Data Kate Select — The data rate select signal, CCITT-112, is routed to the 
SCC TlV'REgA pin 16. It serves as the RTS-B signal on the SPERRY terminal 
multiplexer interface. No other OCITT signals are supported on this interface 
except grounds 101 and 102. The RS-232 and V.24 cables provide for proper 
routing of the signals on this interface. The use of other cables is not 
necessarily nonfunctional, but may cause erratic operation on some equipment. 
The terminal multiplexer cable is suitable for ccranunications with the SPERRY 
terminal multiplexer. 
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3.b. AUXILIARY KS-232 ASYNOiRONOUS INTEREaCE 

The auxiliary RS-232 asynchronous interface is connected to both the SCC 
channel B control lines and the STI serial channel. The STI does not buffer 
data, so it is not used for the keyboard which sends bytes in pairs. When the 
STI receiver is operating, it is important to read the data from the receive 
register before the next byte is assembled or data is lost. Thus, it may be 
necessary to force the keyboard to wait if the STI receiver is operating. The 
keyboard internally buffers up to eight keystrokes if the SCC channel B 
receiver still has data in it. 

The asynchronous clock input to STI pins 36 and 39 is driven by SCC TRxCB pin 
26. Thus the SCC internal baud rate generator for channel B serves as the 
generator for the STI channel. The maximim baud rate for this channel is 
9600, since the input to the STI cannot be driven at twice that speed. 

Other auxiliary data routings and characteristics are as follows: 

o Aux transmit data (from the device) is routed to the STI serial input pin 
38. 

o Aux receive data (to the device) is routed to the STI serial output pin 37. 

o Aux request- to- send data is routed to the SOC input ECDB pin 22. 

o Aux clear- to-send data is routed to the SOC output RTSB pin 23. 

o Aux data- set-ready is routed to the SOC output DTEV^REQB pin 24. This line 
must be ntsgated prior to power off to prevent the printer from accumulating 
garbage in its buffer. The power- fail interrupt can be used to negate the 
line. 

o Aux data terminal ready is routed to the SCC input SYNCB pin 29. 

o Aux K-ready is routed to the SCC input CTSB pin 22. Aux carrier detect is 
not supported. 
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4. IMTCERROPT INTEREACB INEOBMATION 



4.1. INTROiOUariON 

CP/M Plus uses interrupts to control keystroke cycling, keyboard input, 
synchronous coninunications, the system timer, and peripheral devices. The 
interrupt routine is the code to process the interruqpt and a return. This 
chapter describes the use of interrupts with CP/M Plus on the UTS 30. 

Interrupts in the CP/M Plus system run in Z80 interrupt mode 2, with the 
interrupt address register in the Z80 set to memory page OFFH (hex) . 



CAirriON: The mode and the page address must not be changed under any circum- 
stances • 



4.2. IlilTERRUPT ADDRESSES AM) CONTROLLERS 

In order for an interrupt to be trapped, the interrupt vector must be saved. 
The interrupt vectors are found at memory locations 0!FF40H to 0FF6FH. You may 
change any of the 24 vectors. The entry point address of the desired routine 
should be substituted in an address location associated with the interrupt 
vector addresses shown in Table 4-1. The controllers that drive the 
interrupts for each of the following system characteristics are also included 
in Table 4-1. 

o Keyboard input is driven by interrupts from SOC channel B. 

o Asynchronous conraunications are driven by interrupts from SCC channel A. 

o Tne system timer is driven by interrupts from STI timer A. 

o The printer interrupts are driven by interrupts from STI receive buffer 
full. 
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TabXe 4-1. Interrupt Vector Table 





GonlnroXXei! 


Purv^txon 


0FF40H 


sec B 


Transmit buffer empty 


OEB'42H 


sec B 


External/status change 


OFF44H 




iffavhopiTH 1 nnii'l" 

IVwjrJi^V'CIXU Xl#J</v4w 


OFF46H 

V/4LJL TSVIA 


SGC B 




OFF48H 


sec A 


Cornnunications — trananit 






buff ©I' smoi'v 


0FF4AH 


sec A 


External/status/chanae 


0FF4CH 


sec A 


Coftununi cat ions inout 


QFF4KH 


IJI^A^ A 


r^rwnmnri 1 +• 1 ones inont' ^syKoi^ 

V.>UllUlUl4XV«Cl UXV/ilS Xll^UU \SJmlm\JJL. 




Ol X J. u 


rJ\A4CAll XXll^ XlIU XV^dUUX 


0FPS2H 




XT ^ J- L> D XI 1 UCX X UJ^ U 


0FFS4H 


|3X X X ^ 


iTvX u xiiucxxu^u 


OFFSeH 


STI 1"^ 


rhiT'c;or hi "ink ne^rifji^ rxftstimp^ 

^Vrfix o\/x K^xxiiiv K^wx xv^aA VrtXiiiwy 


0£'F58H 


STI 

k^X X 


Timei* D fS rives RTxP A 






/ 1 f e»n^m ^ 

^ X X icij^x ^TmI y 


OFF 5 AH 


|9X X 


X xiiicx Xv/A xxcxut J>^xxiij^^ 






fty r'nT'<50i' 


0FF5CH 


STI 14 


Positive vertical svnc. 


0FF5EH 


STI 15 


Modem CTS 


OFF60H 


STI 


Timer B audio (reset to 0) 


OFF62H 


STI 


Peripheral transmit error 


OFF64H 


STI 


Peripheral transmit buffer 






empty 


OFF66H 


STI 


Peripheral receive error 


OFF68H 


STI 


Peripheral receive buffer full 


0FF6AH 


STI 


Timer A system timer 


0FF6CH 


STI 16 


Port A interrupt 


OfcT6EH 


STI 17 


CTS assertion (check port 






062H9) 
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4.3. OPERj^TING SISTm INTBRACriON 

Aii interrupts are first handled by the operating system; consequently, 
interrupts are disabled and the registers AF, BC, DE, and HL are saved. The 
TPA bank is selected prior to entering the interrupt handler. After the 
interrupts have been processed, the interrupt handler restores registers AF> 
BC, DE, and HL, and then returns control to the operating system. The operat- 
ing system then haixiles the remainder of the interrupt process; it turns on 
the interrupts and returns back to the interrupted routine. 

Since the operating system uses interrupts, an interrupt handler should 
return control to the operating system no later than 30 milliseconds after 
gaining control. The system timer interrupts every 34 milliseconds. 
Interrupt mode 2 is in effect while CP/M Plus is loaded. 

The operating system turns on interrupts when the user interrupt routine is 
ccxnplete. 



4.4. USKR TIMBRS 

The BIOS contains five countdown timers that are available to the user. Table 
4-2 snows the addresses of these timers. If the timer count is set to a non- 
zero value, it is decremented by 1 every 34 milliseconds (a count of 255 max 
is a time of 8.67 seconds) • 

Although the user timers are decremented by the BIOS timer interrupt, they do 
not generate interrupts themselves. The applications program must check to 
see if they have decremented to zero. 



Table 4-2. Special System Addresses 



Adidress 


f^mction 


0FF34 


User timer 1 


06^35 


User timer 2 


0FF36 


User timer 3 


0FF37 


User timer 4 


0FF38 


User timer 5 


0FF39 


Warm boot trap address 
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4.5. MftHMBOOTTEB^ 

The warm boot trap (location OFF39) can be set at any time by applications 
programs to do clean up or restoration of interrupt vectors. The applications 
program should set the contents of the warm boot trap address to the clean-up 
routine address at program termination. 

Vyihen the applications program aborts for any reason, the warm boot routine in 
the BIOS gets control. If you modify the contents of the warm boot trap 
address from OOOOH, the warm boot clears the address location and jumps to the 
new address. When the cleanr-up portion of the routine is completed/ the 
applications program should jump back to address OOOOH so that the normal warm 
boot process can continue. 



4.6. KKSmCTIONS 

The following restrictions apply to the interrupt interface: 
o Address OFFH is contained in Z80 register I. 
o Interrupt mode 2 is in effect. 

o BDOS and BIOS cannot be called while the system is in interrupt routine. 

o When you terminate the program containing the interrupt routine / the vector 
table must be returned to the state that was in effect before the program 
was executed. (Refer to Section 4.4.) 

o men using registers IX, lY, or the alternate Z80 register set in the 
interrupt handler, you must save and restore the register contents. 

o You may not turn interrupts on vAien the system is in another interrupt 
routine. 

o To return control to tiie system from an interrupt routine, you must use 
the instruction RET. Do not use RETI, which returns control to the BIOS 
interrupt iiandler. 
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5. I/O POBT DEFINITIONS 



5.1. I/O FORT BIT ASSIOAfeNT SUTtAEOr 

This chapter contains the necessary information to change the UTS 30 
input/output characteristics. Table 3-1 suninarizes the I/O port bit 
assignments . 

Table 5-1. I/O Port Bit Assignments (Part 1 of 4) 



I/O Port 
Address 


Direction 


Function 


00/04/08/OC 


liVOut 


SOC channel B control registers 

DTR line drives DSR (AUX) 

RTS line drives CTS (AUX) 

DCD line driven by RTS (AUX) 

CTS line driven by K-ready (AUX) 

SYNC line driven by DTR (AUX) 

TRxC line drives printer clock into STI 

RTxC line driven by 615.38KHZ keyboard 

clock (9600x64) 

REQ/READY drives keyboard enable 
(ready-receive mode) (keyboard 
inhibited if receive buffer not empty) 


01/05/09/OD 


Irv/Out 


sec channel B keyboard data 



iiOTE: Ports 00 and 01 do not use address bits 2 or 3. 
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Table 5-1. I/O Port Bit Assigments (Part 2 of 4) 



I/O port 
Address 


Directioa 


Function 


03/07/OB/OF 


In/Out 


SOC channel A cannmunications data 


10 


m/out 


STI control registers; actual addresses 

are 10 through IF corresponding to 

register addresses 0 through F 

Clock input is 615.38KHz 

Timer outputs are half the channel 

interrupt rate 

Tjjner Output 

A - Not used (input intrpt 4 vert sync) 
B - Audio (reset to 0 after beep or 

click) 

C - 16x field register 9 (OE) -character 

field size, default to 15 
D - Drives RTxC A (if enabled) 

Interrupts : 

0 - Modem ring indicator 

1 - 0=port B interrupt 

2 - O=port C (graphics) interrupt 

3 - Cursor blink (8x cursor) 

4 - Positive vertical synchronization 

5 - Modem CTS 

6 - O=port A interrupt 

7 - CTS assertion, check port 42 



MOTS: Port 03 does not use address bits 2 or 3. 
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Table 5-1, I/O Port Bit i^ssignments (Part 3 of 4) 



I/O Port 
Mdress 


Direction 


Function 


41/49 


Out 


Cortmunications control port, cleared by 
power on 

Data Bit Status: 

Bit 0 l=TRxC A driven by keyboard clock 
(19.2KX32) 

0=TRxC A driven by line receiver 
Bit 1 l=Select long distance receiver 

hysteresis (multiplexer, DC) 
Bit 2 l=Select direct connect clock 

driver 

Bit 3 0=lnvert Xmit clock receiver for 
loopback plug; inhibit punt 
timer 

Bit 4 l=Data terminal ready (modon) , 

and maintenance light 
Bit 5 l=RTxC A driven by STI channel D 

output 

O^RTxC A driven by line receiver 
Bit 6 l=Enable peripheral ports 1 and 2 

0=Reset ports 
Bit 7 l=lnvert RAM write parity, 

reset cursor counter (test) 


62/6A 


In 


Communications status, latches terminal 
multiplexer handshake lines 
Strobed by assertion of CTS A, CTS B, 
or port 42 

Data Bit Status: 

Bit 0 1=CTS A — modem CTS or terminal 

multiplexer handshake lines 
Bit 1 1=CTS B — modem CD or terminal 

multiplexer handshake lines 
Bit 2 l=Send clock — modem TxC or 

teminal multiplexer handshake 

lines 

Bit 3 l=Set up enabled keylock 
position 



NOnS: Port 62/6A does not use address bit 3. 
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Table 5-1. I/O Port Bit Assignments (Part 4 of 4) 



I/O Port 
Address 


Directicxi 


Function 






Bit 4 l=Terminal locked keylock 
position 

Bit 5 l=Reset switch caused last 

syston reset (O=power on) 
Bit 6 AHR parity bit 
Bit 7 l=Modem data set ready 



islOTE: The functions of bits 1 and 7 switch if a T-mux cable is connected to a 
modem. Bit 7 may not be active if a modem cable is used. 



5.2. BIT DEFINITIONS FOR PCXCT 41/49 

Port 49 controls the parity generator and other ccxnmunications parameters. 
This section contains a detailed description of the bit definitions for port 
49. 



Bit 0 — Bit 0 determines the driver of the TRxC A pin of the SCC IC. 

When bit 0 = 0, the TRxC A pin is driven by the line receiver for online 
sync'nronous communications. This bit is not used when bit 2 of this port is 
set (direct connect mode) . 

jSit 1 — Bit 1 is used to select the receiver sensitivity to control noise 
susceptibility: l=long distance; O^short distance cable less than 50 feet. 

When bit 1=0, it reduces the receiver sensitivity on some lines, improving 
noise immunity. Bit 1 is dependent only on cable length, not on communica- 
tions mode. 



Sit 2 — Bit 2 is used to select the direct connect clock driver. 

When bit 2 = 1, it selects direct connect. The TRxC A pin of the SCC drives 
both the transmit and receive clocks on the communications interface. Bit 2 
must be set prior to setting the TRxC A pin to output, or driver conflict 
(oecause of noise generation) may cause the system to malfunction. 
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Bit 3 — Bit 3 controls the polarity of the transmit clock receiver. 

When bit 3 = 0, the receiver is inverted for loopback testing with the 
loopback adapter, 2832471. In loopback, the transmit clock is inverted from 
trie receive clock to reduce cable crosstalk. 

Bit 3 also serves to disable the punt timer which is active when RTS is 
active. The punt timer serves no purpose in asynchronous applications so this 
bit can be left 0. 

when bit 3 = 1, it allows normal reception of the transmit clock signal and is 
used for synchronous communications. It also enables the RTS timer causing 
DTR and RTS to be negated, if interrupts are ignored for longer than about 2 
seconds . 



Bit 4 — Bit 4, when set to 1, activates DTR and lights the maintenance 
indicator on the top edge of the card. 

This light should be on whenever the terminal is operating to indicate to a 
service operator that the system is operational. However, if the terminal is 
connected to an auto-answer modem, the DTR line should only be active v^en a 
connection can be made. POC should not activate DTR except under special 
conditions. 



Bit b — Bit 5 determines the driver source for the SCX:: RTxC A pin. 

If oit 5 = 0, the pin is driven by the ccxtmunications receive clock line 
receiver. If bit 5 = 1, the pin is driven by the STI channel D output. This 
configuration prevents the use of timer D for system uses, but provides for 
dual asyncnronous baud rates for transmit and receive during the video- text 
application. 



Bit 6 — Bit 6 resets the peripheral ports. 

If bit 6=0, it resets peripheral ports A and B. If bit 6=1, it enables 
the ports. 



Bit 7 — Bit 7, v*ien set, is a test bit that causes RAM-write parity to be 
inverted and presets the cursor counter for more effective testing. 

If bit 7 = 0, normal even parity is operating, and the cursor counter operates. 
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APPENDIX A. SCREEN COSTBOL SOMIARY 



Table A-1 suirraarizes the cursor positioning and screen control escape and ANSI 
sequences . 



Table A-1. iSscape and ANSI Screen Control Sequence Surrmary (Part 1 of 2) 





Hsyvinc* SaoUSDOe 


ANSI Sequaioe 


Cursor PositioniDg 










Direct cursor address 


ESC Y Pr PC 


CSI 


Py; 


Px H 






CSI 


Py; 


Px f 


Cur sor— to— home 


ESC H 


CSI 


H 




Cursor return 


CR 


CR 






Scan uD 


ESC A 


CSI 


Pn 


A 


Scan down 


ESC B 


CSI 


Pn 


B 


Scan right 


ESC C 


CSI 


Pn 


C 


Scan left 


ESC D 


CSI 


Pn 


D 


Line feed 


LF 


LF 






Reverse line feed 


ESC I 








Basic Screen Control 










Clear screen 


ESC E 








Clear in screen 


ESC J 


CSI 


Pn 


J 


Clear in line 


ESC K 


CSI 


Pn 


K 


Delete line 


ESC L 


CSI 


Pn 


M 


Delete character 


ESC M 


CSI 


Pn 


P 


Insert line 


ESC N 


CSI 


Pn 


L 


Insert character 


ESC 0 


CSI 


Pn @ 


S^pecial Eoopiiasis 










iilnphasis character 


ESC P <emphasis> 


CSI 


PI? 


...;Pn m 


Normal display 


ESC P@ or ESC Q 


CSI 


0 m or CSI m 


Reverse-video display 


ESC P H 


CSI 


7 m 


Underline 


ESC P B 


CSI 


4 m 


Str i ke- through 


ESC P D 


CSI 


21 


m 


Column separator 


ESC P P 


CSI 


20 


m 


Blink 


ESC P I 


CSI 


5 m 
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Table A-1. Escape and ANSI Screen Control Sequence Surnnary (Part 2 of 2) 







iwtax fieqUaJOe 








vAirsor Qisaoie 


EdU K 




Cursor enable 


ESC S 


i 


Save cursor position 


ESC W 


■™ 


Restore cursor to last 


ESC X 


•WW 


save position 






Screen alignment display 


ESC T 


— 


Set top and bottcxn margins 


ESC U Pt Pb 




Reset top and bottom 


ESC V 




margins 






Clear status line 


ESC \ 




Enter data on status line 


ESC ] 




Select alternate 


ESC F 




character set 






Return to standard 


ESC d 




character set 







MOTE: Each of the sequences listed in Table A-1 is described in detail in 
Chapter 2. 
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APPENDIX B. SCREEN CONTROL DEFINITIONS 



Table B-1 defines the elements that fom the screen control sequences. 



Table B-1. Screen Control Sequence Definitions (Part 1 of 2) 



Elcanent 


Definition 


ESC 


Escape — A prefix used to introduce an escape 
sequence; generated by pressing the FUNCTION 
key and the [ (left bracket) key simultaneously. 


CSI 


Control Sequence Indicator — An ANSI sequence 
used to provide supplemental controls; generated 
by pressing tne FUNCTION key and the [ (left 
bracket) key followed by an additional [. 


H or f 


Characters used to designate the end of an ANSI 
cursor address sequence. 


m 


A character used to designate the end of an ANSI 
special emphasis sequence. 


• 


A delimiter — a character used to separate data 
strings or series of codes. 


Pn 


A general parameter that represents a decimal 
number . 
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Table B-1. Screen Control Sequence Definitions (Part 2 of 2) 



laeooent 


Definition 


P(xryrr,c,t,b) 


Parameters that represent coordinates used 
in escape aixl ANSI sequences. All of the 
following parameters are derived frcxn the 
row and colucan grid in Appendix C. 

X = a decimal number representing the row 
coordinate in the ANSI direct cursor 
positioning sequence. 

y = a decimal number representing the column 
coordinate in the ANSI direct cursor 
positioning sequence. 

r = an ASCII character representing the row 
coordinate in the escape sequence for 
direct cursor positioning. 

c = an ASCII character representing the 

column coordinate in the escape sequence 

t = an ASCII character (corresponding to Pr) 
used to set the top margin (row) of the 
scrolling region. 

b = an ASCII character (corresponding to Pr) 
used to set the bottom margin (row) of 
the scrolling region. 



9 o 



X COORDINATE 
(COLUMN POSITION) 



COLUMN 
CODE 







1 


2 


3 


4 


5 


6 


7 


8 


9 


1 
0 


1 
1 


1 

2 


1 
3 


1 
4 


1 


1 
6 


1 
7 


1 
8 


1 
9 


2 
0 


2 
1 


2 
2 


2 
3 


2 

4 


2 


2 
6 


2 
7 


2 
8 


2 
9 


3 
0 


3 
I 


3 
2 


3 
3 


3 
4 


3 
5 


3 
6 


3 
7 


3 
8 


3 
9 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


5 
0 


t 
1 


5 
2 


3 


•b 

4 


^1 

5 


6 


5 
7 


5 
8 


9 


6 
0 


6 
1 


6 
2 


6 
3 


6 
4 


6 


6 
6 


6 
7 


6 
8 


6 
9 


7 

0 


7 
1 


7 
2 


7 
3 


7 
4 


7 
5 


7 
6 


7 
7 


7 
8 


7 
9 


8 

0 






SP 


1 


- 


a 


% 


% 


& 


• 


( 


) 


• 


♦ 


, 


- 




/ 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


1 


< 




> 


? 


» 


A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


■\ 


N 


0 


P 


■) 


B 


S 


T 


u 


V 


.1 


X 


Y 


Z 


c 


\ 


3 


A 






a 


b 


c 


d 


e 


f 


9 


h 


I 


i 


k 


1 


HI 


n 


0 


1 


5P 


































































































































































2 


1 


































































































































































3 


m 


































































































































































4 


» 






































































































































































































































































































































6 




































































































































































7 


t 


































































































































































6 




































































































































































9 


( 


































































































































































10 


) 


































































































































































a 


• 


































































































































































12 












































































































































































13 




































































































































































14 




































































































































































li 




































































































































































16 


/ 




































































































































































n 


0 


































































































































































16 


1 


































































































































































1« 




































































































































































20 


3 


































































































































































21 


4 


































































































































































17 


•> 


































































































































































:) 


t 


































































































































































24 


7 



































































































































































8 

>• 



END OF 
12-LINE 
DISPLAY 



END OF 
16-LiNE P 
DISPLAY 



NOTE: 

The §dc'^iuing sequence will always be: 

Y position (lines 1 through 241, 

then X position (columns 1 through 80). 



END OF 
64-COLUMN 
DISPLAY 



91 36-25 A 



Figure C-1. Direct Cursor Positioning foe Screen Display 
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APPENDIX D. SPffllAL BIPHASIS SBQDEHOBS 



Table D-1. Special Emphasis Screen Control Sequences (Part 1 of 2) 



ASCII 


Hexcdecimal 


Binary Code 


Special Eniphasis 


Character 


Character 


6543210 




(§ 


40 


1000000 


Normal intensity 


A 


41 


1000001 


Low intensity 


B 


42 


1000010 


Underline 


C 


43 


1000011 


Underline and low intensity 


D 


44 


1000100 


Str ike- through 


E 


45 


1000101 


Strike- through and low intensity 


F 


46 


1000110 


Underline and str ike- through 


G 


47 


1000111 


Underline, str ike- through, and low 








intensity 


H 


48 


1001000 


Reverse video 


I 


49 


1001001 


Dim background 


J 


4A 


1001010 


Reverse video and str ike- through 


K 


4B 


1001011 


Dim background and underline 


L 


4C 


1001100 


Reverse video and str ike- through 






1001101 


Dim backaround and strike— throucih 


u 


4£ 


1001101 


Reverse video, str ike- through, and 








underline 


0 


4F 


1001111 


Dim background, str ike- through. 








and underline 


p 


50 


1010000 


Colunnn separator 


Q 


51 


1010001 


Column separator and low intensity 


R 


52 


1010010 


Column separator and underline 


S 


53 


1010011 


Column separator, underline, and low 








intensity 


T 


54 


1010100 


Column separator and strike-through 


U 


55 


1010101 


Column separator, str ike- through. 








and low intensity 


V 


56 


1010110 


Column separator, str ike- through. 








and underline 


W 


57 


1010111 


Column separator, str ike- through. 








underline, and low intensity 
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Table D~l. Special Emphasis Screen Control Sequences (Part 2 of 2) 



ASCII 


Hexadecimal 


Binary Code 


l^pecisLL Bn^^hasis 






6543210 




X 


58 


1011000 


Column separator and reverse video 


Y 


59 


1011001 


Column separator and dim background 


Z 


5A 


1011010 


Column separator, reverse video. 








and underline 


[ 


SB 


1011011 


Column separator, dim background. 








and underline 


j 


5D 


1011101 


Normal intensity 




5E 


1011110 


Normal intensity 




5F 


1011111 


Low intensity 
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APPWIX E. ASCII OABT 





CONTROL 




DATA CHARACTERS 












CHARACTERS 




64 CHARACTERS 
UFFERCASE 


32 CHARACTERS 
LOWERCASE 










0 


0 


0 


0 


1 


1 


1 


1 


7 








0 


1 


1 


1 


0 


0 


1 


1 


6 








0 


0 


0 




0 


1 


0 


1 




3 


2 


t 


00 
00 
000 


NUL 


10 
16 
020 


OLE 


30 
32 
040 


SP 


30 
48 

060 


0 


40 
64 

100 


• 


SO 
80 

ion 


F 


60 
96 
140 


70 
112 
160 


P 


0 


0 


0 




01 
01 
001 


SOH 


11 
17 
02 1 


OC1 


21 ! 
33 
041 


31 
49 

061 


1 


41 

65 
101 


A 


51 
81 
121 


Q 


61 
97 
141 


• 


71 
113 
161 


4 


0 


0 


0 


1 


03 
02 
002 


STX 


12 
18 
022 


OC2 


22 
34 
042 


32 
50 
062 


2 


42 

66 
102 


8 


52 
83 
132 


R 


62 
98 
142 


b 


72 r 
114 
162 


0 


0 


1 


0 


03 
03 
003 


6TX 


13 
19 
023 


003 


23 
35 
043 


# 


33 
51 
063 


3 


43 

67 
103 


C 


S3 
83 
123 


s 


63 
99 
143 


C 


73 
115 
163 


f 


0 


0 


1 


0 


04 
04 

004 


EOT 


14 

30 
024 


OC4 


24 

36 
044 


$ 


34 

52 
064 


4 


44 

68 
104 


O 


54 
64 

124 


T 


64 

100 
144 


d 


74 
116 
164 


t 


Q 






0 


05 
05 
005 


ENQ 


15 
21 
025 


NAK 


25 
37 
045 


% 


35 
53 
065 


5 


45 

69 

105 


E 


55 
85 
125 


U 


65 
101 
145 


• 


75 
117 
165 


u 


0 


1 


0 


1 


06 
06 
006 


ACK 


16 

22 
026 


SYN 


26 
38 
046 


a. 


36 
54 

066 


6 


46 

70 
106 


F 


56 
86 
126 


V 


66 f 
102 
146 


76 
118 
166 


w 










07 
07 
007 


BEL 


17 
23 
027 


ET8 


27 
39 
047 


37 
55 
067 


7 


47 

71 
107 


G 


57 
87 
127 


w 


67 
103 
147 


• 


77 w 
119 

167 




^ 


^ 




oe 
oe 

010 


as 


IS 
24 

030 


CAN 


28 ( 
40 

050 


38 
56 
070 


8 


48 

72 
110 


H 


58 
88 

130 


X 


68 
104 

150 




78 
120 
170 


M 




0 


0 


0 


09 
09 
Oil 


HT 


19 
25 
031 


EM 


29 1 
41 
051 


39 
57 
071 


9 


49 1 

73 
111 


59 
89 
131 


V 


69 i 
105 
151 


79 
121 
171 


V 




0 


0 


1 


OA 

10 
012 


LF 


1A 
26 
032 


SUB 


2A 
42 

052 




3A 
58 

072 


4A 
74 

112 


J 


SA 

90 
132 


z 


6A 1 
106 
152 


7A 
122 
172 


t 




0 


1 


0 


OB 
11 
013 


VT 


IB 
27 
033 


ESC 


2B 
43 

053 


♦ 


3B 
59 
073 


48 

75 
113 


K 


58 1 
91 
133 


68 
107 
153 


k 


78 1 
123 
173 




0 


1 


1 


OC 
12 
014 


FF 


1C 
38 
034 


FS 


2C 
44 
054 


3C 
60 
074 


< 


4C 
76 
114 


L 


SC 
92 
134 


\ 


6C 1 
108 
154 


7C 1 
124 
174 




1 


0 


0 


OO 
13 
015 


CR 


10 
29 

035 


GS 


20 
45 

055 


30 
61 
075 




40 

77 

lis 


M 


SO 1 
93 
135 


60 m 

109 

155 


70 ) 
125 
175 




1 


0 


1 


•> OE 
14 
016 


SO 


IE 
30 
036 


RS 


2e 

46 

056 


3E 
62 
076 


> 


4E 

78 
116 


N 


5E 
94 

136 


A 


6E 
110 
156 


n 


7E 
126 
176 






1 


1 


0 


OF 
15 
017 


SI 


IF 
31 
037 


US 


2F 
47 
057 




3F 
63 
077 


7 


4F 

79 
117 


O 


5F 
95 
137 




6F 
111 
157 


o 


7F 
127 
177 


! 




1 


1 


1 



NOTE HEXADECIMAL 1 p- ASCII 





41 


A 


DECIMAL—— 


65 






101 





OCTAL 



READER'S COMMENT SHEET 

Your comments on this manual will help us improve it. Please fill in the requested information. 

Name of manual- 



Manual number: HP- revision nnmhar including update numbers. 

Name of your company: 
Address of company: 



What is your position? . 



Your level of experience: Prnfo«innal tCnnujlaMgaaMa Mnuira 

With what system is the equipment t'«»H7 



How do you use this manual? 

As a reference source Q As a self-instructional text Q 

As a classroom text □ As __________________ I j 

Please rate this manual 

As a reference source: Good CI Adequate Q Not adequate Q 

As a text: Good CZ) Adequate Q Not adequate O 

For other uses: Good O Adequate O Not adequate O 

Add your specific comments. Give page and paragraph references where appropriate. 



Thank you for your cooperation. 
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We feel that this manual is an essential part of our equipment. We want to be sure it is the best, most 
usable manual possible. Your comments will help us achieve this goal. When you have become familiar 
with the manual, please fill in the other side of this form and mail the form to us. Your reply will be 
carefully reviewed by the persons responsible for writing and publishing this manual. 
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for assistance In getting the most use out of your Sperry equipment should 

be directed to your local Sperry representative. 



